Objective: The aim of this study was to assess the demographic findings and surgical results of patients who underwent submandibular gland excision at a tertiary care center.
Introduction
Primary masses of the submandibular gland are extremely rare in comparison to the parotid. Therefore, the cause of a significant portion of surgeries of this gland is the stones in the salivary gland and the chronic infections of the salivary gland usually developing secondary to sialolithiasis. Although the incidence of sialolithiasis is reported as 1% in autopsy studies, symptomatic stones are clinically much rarer (1) . Of the symptomatic stone cases, 80-92% arises from the submandibular gland (1) . A decrease in the production of saliva in the long term on the basis of chronic obstruction and chronic inflammation reflecting to the clinic as tightening and stiffening that give the impression of a focal mass in the gland with palpation may develop in these patients. No surgery is needed in these patients who are asymptomatic most of the time. However, recurrent episodes of acute inflammation require this treatment.
Only 10-15% of the neoplasms arising from salivary gland are seen in the submandibular gland (2) . Of these masses, 50-57% are benign (pleomorphic adenoma most commonly) and 43-50% are malignant (adenoid cystic carcinoma most commonly) (3).
Transcervical submandibular gland excision has been used for many years in chronic sialadenitis, sialolithiasis and benign or malignant gland tumors for diagnosis or treatment. However, only limited numbers of reports related to long-term large series of cases of submandibular gland excision are available in the literature (4, 5) . The aim of this study is to share the symptoms, demographic features, clinical and radiological diagnostic methods, surgical specimen histopathological findings, surgical complications and follow-up information of the patients who underwent submandibular gland excision in our clinic.
Methods
This study has been retrospectively conducted by using the file information belonging to 45 patients who underwent submandibular gland excision between the years of 1997 and 2014 in a tertiary hospital. The symptoms, demographic features, clinical and radiological diagnostic methods, histopathological findings of surgical specimen and surgical complications were obtained by retrospectively scanning the files of patients who underwent excision of the submandibular gland in our clinic. The study has been approved by the local Ethics Committee and conducted with the permission number KA14/108.
Results
In the study, the files of 54 patients who underwent submandibular salivary gland excision were initially scanned, but nine patients were excluded because their pathology did not primarily originate from submandibular glands (four patients with lymphadenitis, three patients with lipoma, two patients with metastases) and 45 patients 21 of whom were women and 24 were male were included in the study. The average age was 44.8 . Right submandibular salivary gland excision was performed in 23 (51.1%) of the patients and left submandibular salivary gland excision in 22 (48.9%). The average follow-up duration is 38.4 months (3-60 months) ( Table 1) .
Twenty-eight (62.2%) of the patients applied with the complaint of swelling and 17 (37.8%) of them with the complaint of painless swelling. According to the findings obtained from the physical examination of submandibular triangle, there were palpable mass in 15 of the patients (33.3%), pain-sensitivity of glands on palpation in 21 (46.7%) of the patients, hard gland in 6 (13.3%) of the patients and palpable stone in 3 (6.7%) of the patients (Table 1) .
Most frequently, ultrasonography (USG) was used as the diagnostic method (31 patients, 68.8%). Four patients (8.8%) were diagnosed with computed tomography (CT) and three patients (6.6%) with magnetic resonance imaging (MRI). Both ultrasonography (USG) and magnetic resonance imaging (MRI) were preferred as a diagnostic method in one patient (2.2%). While fine needle aspiration (FNA) was performed in six (13.3%) patients who applied to the clinic with the complaint of painless swelling and who was considered to have tumor in preoperative evaluation, the accurate diagnosis could be made only in three (50%) of them.
In the histological examination of the surgical specimen, sialolithiasis was found in 14 (31.1%) patients, chronic sialadenitis in 16 (35.6%) patients, benign tumor in 12 (26.7%) patients, malignant tumor in two (4.4%) patients and extravasation mucocele in one (2.2%) patient (Table 2 ).
Pleomorphic adenoma was found the most often among the benign tumors at a ratio of 24.4% (11 patients) ( Figure 1 ). The remaining one patient (2.2%) had cavernous hemangioma arising from submandibular gland. The diagnoses of two patients with malignant tumor were lymphoma and adenoid cystic carcinoma. When these diagnoses were compared with the preoperative FNA results, while accurate diagnosis was made in three pleomorphic adenomas, the lymphoma case was found to be reported as lymphoid cells.
As postsurgical complications, it was observed that permanent paralysis of facial nerve marginal mandibular branch developed in one patient (2.2%), temporary paralysis of the marginal mandibular branch in seven (15.6%) patients, orocutaneous fistula in one patient (2.2%) and hypoglossal nerve temporary paresis in one patient (2.2%). No additional treatment was applied to the patients with temporary paralysis of marginal mandibular branch of the facial nerve and a complete spontaneous remission was observed in approximately 3 weeks. Revision surgery was not implemented due to postsurgical infections, stones or recurrent mass.
Discussion
Submandibular gland disorders can be divided into two groups as neoplastic and non-neoplastic. Chronic sialadenitis developing on the basis of sialolithiasis comes into prominence as the most common non-neoplastic pathology in submandibular gland excision. This rate is quite high as 44. 8 -73 .5% in some studies in the literature (6, 7). It was found as 18.2% in the study of Dalgıç et al. (4) and as 35.6% in our series.
Neoplastic submandibular gland masses constitute 8-22% of all salivary gland tumors (8) . Of these tumors, 50-57% are benign and the rest are malignant tumors (8) . In particular, rare incidence of malignant tumors to this extent leads to the lack of large series of cases and thus, inability to reach a consensus on the size of the surgical and nonsurgical oncological treatment. Consistent with the literature, the diagnoses of benign tumors (26.7%) were made the most frequently and among those, di- agnoses of pleomorphic adenoma (11 patients, 24.4%) were the most frequent in our study. Our total rate of malignant tumors is very low (4.4%) and adenoid cystic carcinoma stands out as the primary malignant tumor. The patient with the diagnosis of adenoid cystic carcinoma was postoperatively followed for about 10 years and the patient received a repeated radiotherapy and chemotherapy during this time. The patient in whom widespread metastases in the neck and lungs were found died at the end of the 10 th year. The ratio of being benign or malignant of the tumors was found to be 85.7% / 14.3% in our study.
The rate of salivary gland tumors in children is much lower than in adults. It is seen 10 times more often in parotid than in submandibular gland (9) . Therefore, pediatric submandibular gland pleomorphic adenomas are sporadically reported rather as case reports. A 14-year-old girl patient has been diagnosed with pleomorphic adenoma in our study as well.
Ultrasonography is an important diagnostic tool in submandibular gland lesions. It is useful especially in submandibular gland superficial lesions (10). Papaspyrou et al. (6) reported the sensitivity and specificity of the USG as respectively 87% and 81.3% in the diagnosis of sialolithiasis. CT and MRI should be selected to investigate the situation of tumor spread, local invasion and perineural invasion in the cases where malignant cells are seen in the disease or cytology extending to deep tissue (10) . USG became the examination that the clinicians preferred most commonly in our series of patients with a ratio of 68.8%.
There is still no consensus about the best biopsy method to perform because the neoplasms of the submandibular gland are very rare. Olubaniyi et al. (11) reported that diagnosis could not be made in fine-needle aspiration biopsies at a rate of approximately 73% in a study that they compared the biopsy methods in neoplastic pathologies of this area. In addition, because the fine needle biopsy will mostly remain insufficient in the distinction of low grade lymphoma and reactive nodal hyperplasia, it creates excisional biopsy indication in most patients (12) . For these reasons, both researchers suggest that "core needle" biopsy be performed in company with ultrasonography in terms of diagnostic efficiency (11, 12) . As eighteen gauge and smaller needles are used, it is stated that there isn't a defined tumor seeding. FNAB was used as a preoperative diagnostic tool in 13.3% of the patients in our clinic and a correct diagnosis was able to be reached in 50% of them. However, while the rate of correct diagnosis in FNAB was achieved only in pleomorphic adenoma, a correct diagnosis could not be made in other malignant pathologies. Excisional biopsy is the preferred method when the diagnosis can not be reached through the method of FNA in our clinic.
Temporary marginal mandibular nerve (MMN) damage after transcervical submandibular gland surgeries is reported as 36% (13) and the permanent damage as high a rate as 12% (14) in the literature. Beahm et al. (15) reported these rates between 7.7 and 36% in the study in which they conducted a literature review. Permanent marginal branch paralysis is 2.2% and temporary marginal branch paralysis is 15.6% in our series. The patients with marginal branch paralysis were followed without applying any additional treatment in the postoperative period. While a complete recovery was observed in seven patients within three weeks on average, a permanent paralysis occurred in one patient. Hernando et al. (7) reported two permanent MMN paralyses in a series of 29 patients and while the diagnosis of one of these was malignant tumor of the gland, the other was reported to be sialadenitis. In our study, the patient with permanent MMN paralysis was diagnosed with sialadenitis. Four of the seven patients with temporary paresis were diagnosed with sialadenitis, two patients with sialolithiasis and one patient with pleomorphic adenoma. The presence of temporary or permanent paralysis in our study increases with the inflammation, in other words with sialadenitis. There are three surgical maneuvers to reduce the risk of MMN damage in the transcervical surgical approach for the gland:
1. The technique that is performed with the gland identified lower than hyoid bone and in which the MMN is not sought.
The technique in which the MMN is found in the level
where it leaves the parotid tail, followed and protected. 3. The technique in which the facial veins are found at a lower level and ligated, and the nerve is suspended by being elevated, thus MMN is kept out of the surgical area.
In our clinic, as Riffat et al. (16) suggests, after the neck incision 2 cm away from the mandibular corpus by bringing the patient's neck into hyperextension, facial veins are ligated at the lower edge of the gland, elevated together with the gland fascia, and thus the MMN is protected. Besides, keeping the nerve in mind while using retractors during surgery, respectful approach to tissue and tissue plans and behaving carefully while using bipolar cautery in hazardous areas during the operation keep the rate of complications at quite low levels. Transoral open and/or endoscopic approaches, the use of which has been increasing recently reduce this risk significantly (15) .
Open surgical approaches, endoscope assisted open surgical approaches and total endoscopic approaches are available in submandibular gland surgery. Open surgical approaches are lateral transcervical, submental, retroauriculer and transoral ones. Semi endoscopic surgical procedures and total endoscopic surgical methods with a pouch created by giving carbon dioxide gas that are applicable in these regions are also available (15) . These surgical procedures have different advantages and disadvantages when compared with each other. They are preferred and can be applied according to the surgeon's experience and capability, accessibility to technology and the characteristics of the patient and disease.
Transoral approach first entered the literature in 1960, but gained popularity with the study that Hong et al. (17) conducted in 2000 (18) . Hong et al. (17) reported the advantages of transoral approach to lateral transcervical surgery as the reduction in MMN paralysis and the risk of mucocele formation and lack of skin scars in their two series of 31 and 77 patients. However, in transoral surgery, they detected an abnormal sensation in the tongue at a rate of 74% and limitations in tongue movements at a rate of 70% in the early postoperative period. The limitation of the tongue movements declined to about 10% (17, 19) during the follow-up. Weber et al. (20) identified the abnormal sensation in the tongue at a rate of 43%, but they didn't observe any limitations in the tongue movements and wound scar.
They reported that they managed this by staying a little away from the lingual gingiva to make the incision and thus reducing the tension. They also mentioned that abnormal sensation could be prevented by avoiding stretching the lingual nerve. A history of gland surgery and a small oral cavity were mentioned as relative contraindications for transoral surgery. In the study that Çukurova et al. (21) conducted, 10 patients who underwent transoral surgery and 10 patients who underwent transcervical surgery were compared. They found that transoral surgical approach significantly shortened the duration of hospital stay in comparison to the transcervical approach. However, sialadenitis repeated due to the remaining glandular tissue in a patient who underwent transoral surgery (21).
Springborg et al. (5) reported postoperative infections at a rate of 9.4% in their series of 139 patients. They reported that they used preoperative antibiotic prophylaxis in order to prevent this complication. We don't use preoperative prophylaxis in our clinic. However, prophylactic antibiotics are administered for 7 days postoperatively.
Among the surgical complications, hypoglossal nerve damage has been reported very rarely (0-1.4%) (5). This situation is caused by the nerve's settlement partially sheltered by the posterior belly of the digastric muscle that is in the inferomedial of the lower 1/3 of the gland. In the patient with cavernous hemangioma who was operated in our clinic, paresis of the 12 th nerve that lasted for 5 months postoperatively developed due to heavy bleeding during the surgery and frequent and uncontrolled use of clamp/bipolar cauterization. In the follow-up, the patient recovered without sequelae.
Conclusion
The most common pathology in submandibular gland is the formation of stones in the gland or ducts. In particular, extremely rare incidence of malignant tumors leads to the lack of large series of cases and thus, inability to reach a consensus on the type of the surgical and nonsurgical oncological treatment. Transcervical submandibular gland excision is an applicable surgery with acceptable rates of complications and sequelae. The risk for neurological complications which may occur due to the nerves close to surgical area can be reduced with approaches that are loyal to the surgical principles and respect to tissue planes.
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